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Laparoscopic hybrid pancreaticoduodenectomy:
Initial single center experience
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Backgrounds/Aims: Pancreaticoduodenectomy (PD) is the gold standard for the treatment of periampullary tumors.
Many specialized centers have adopted the totally laparoscopic or hybrid laparoscopic PD (LPD). However, this proce-
dure has not yet been standardized and serious debate is taking place towards its safety and feasibility. Herein, we
report our recent experience whit hybrid-LPD. Methods: During 2019 in our department 56 PD were performed and
21 (37.5%) underwent hybrid-LPD. We have retrospectively reviewed the short-term outcomes of these patients.
Results: Main indication was pancreatic adenocarcinoma (71,4%). The median operative time and intraoperative blood
loss were respectively 425 min (range, 226 to 576) and 317 ml (range 60 to 800 ml). Conversion to an open procedure
was required in 4 patients (19%): 2 with suspected vein involvement, 1 for mesenteric panniculitis and 1 for biliary
injury. The post-operative complication rate was 42.8% (9/21). Regarding post-operative pancreatic fistula, three pa-
tients (14.2%) had grade B and 1 grade C (4.7%). Median length of hospital stay was 14 days (range 9-23) and
90- days mortality was 4.7%. The mean number of harvested lymph nodes was 17.7 (range 12 to 26). The rate of
margins RO was 80%; R1 >0<1 mm was 10.5% and R1 0 mm was 9.5%. Conclusions: Hydrid-LPD is safe and
feasible. Careful patient selection and increasing experience can reduce the risk of post-operative complications. (Ann
Hepatobiliary Pancreat Surg 2021;25:102-111)
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INTRODUCTION

Pancreatic surgery is considered to be of one of the
most complicated procedures in digestive surgery. Despite
being technically challenging, it did not resist to the de-
velopment of mini-invasive approach. Laparoscopic left
pancreatectomy is now validated and considered by sev-
eral authors as the gold standard even for pancreatic duc-

tal adenocarcinoma (PDAC).1

Pancreaticoduodenectomy (PD) is a complex surgical
procedure with high morbidity and mortality.” Larger in-
dications have been endorsed since the development of
neoadjuvant therapy and induction chemo/radiation ther-
apy for borderline and locally advanced tumors leading
to a more complex procedures with challenging dissection
techniques and higher rates of vascular resection.™

The first laparoscopic pancreaticoduodenectomy (LPD)

was described in 1994.° Since then and with the advance-
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ment in technology many specialized centers have adopted is positioned in the xiphoid region, for liver retraction
the LPD. Several studies have been published including (Fig. 1). Exploration of peritoneal cavity is performed to

three randomized controlled trials (RCT) with inconclusive rule out peritoneal carcinomatosis or liver metastases.
results regarding the superiority of LPD over opD.** After mobilization of the hepatic flexure, Kocher maneu-
In the present study, we report our initial experience ver is performed and routine dissection of aortocaval

over the last year with LPD for the resection phase and lymph nodes (LN 16) is done.
mini-incision for the reconstructive phase (hybrid-LPD). “Artery first approach” starts at the origin of superior
mesenteric artery (SMA) from the aorta with incision of

MATERIALS AND METHODS the perivascular connective tissues and is continued in a

caudal direction along the vascular axis for 4-5 cm. During

Case series this dissection we can identify, if present, the origin of
Patients the replaced right hepatic artery (fRHA). In case of suspi-
In 2019, 56 PD were performed at University Hospital cion of SMA involvement, a fresh-frozen section exani-
Robert Debre of Reims (France) among them 21 were hy- mation of the arterial sheath is performed. If the examina-
drid-LPD. tion is negative the LPD continue with the opening of gas-
Surgical indications were discussed during our weekly tro-colic ligament, section of Henle’s trunk and completely
institutional multidisciplinary oncological meeting (MOM). dissection of right margin of SMA in mesopancreas (opera-
Demographic characteristics, intraoperative variables and tor returns between the patient’s legs). The division of the
postoperative variables were prospectively collected. gastro-colic ligament is performed at the level of the supe-
We stratified margins into RO or absence of tumoral rior border of the colon. At this level, the stomach is firm-
contact and R1 with invasion within 1 mm of the margin ly retracted toward the right and medial side and the pan-
(R1 less than 1 mm), and R1 with direct invasion of the creatic neck is separated from the venous axis. Superior
resection margin (R1 direct).’ mesenteric vein (SMV) is identified by pulling up and fol-

lowing the stump of Henle’s trunk at the inferior border

Surgical procedure of the pancreas. At this step, a grasper is used to retract

Resection stage (laparoscopic phase) the SMV to the right exposing thus the right margin of

Patient under general anesthesia is placed in the supine the SMA as well as the left margin of the mesopancres.
position with open legs and slightly inclined on the left Proceeding in a caudal-cranial fashion, the dissection of
side. Open laparoscopy is performed in the umbilical anterior and posterior dissection of SMA are joined.
region. Three trocars, two 10 mm and one 5 mm, are posi- Transection of distal stomach and dissection of lymph
tioned in the right hypochondrium; a 10 mm trocar is posi- node N8a allow the identification of common hepatic ar-

tioned to the left of the optical trocar and a 5 mm trocar tery (CHA). This latter is dissected until the origin of gas-

\ Fig. 1. (A) Trocars’ position. (B)
| ! Red trocars 10 mm, green trocars
1 ! 5 mm.
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troduodenal artery (GDA). Special care is undertaken dur-
ing control of GDA to preserve a small stump. Prior to
ligation of GDA, clamping test is always performed with
intraoperative ultrasound to check intrahepatic arterial flow.
The procedure continue with a standard lymphadenectomy.

Cholecystectomy and section of common bile duct (CBD)
with frozen section are routinely realized. Lymphadenectomy
along the portal vein will expose the upper part of the
retroportal lamina.

The pancreatic parenchyma is transected by Ultracision”.
At this step, precise care is undertaken to identify the
pacreatic duct. Scissors are used to avoid thermal damage.
Before dissection of the uncinate process, the jejunum is
sectioned using an Endo GIA stapler and its mesenteric
vessels sectioned using a LigaSure®. The uncinate process
is resected along the right margin of SMA and the dis-
section of the retroprtal lamina is performed in a cranial
fashion.

Reconstruction stage (mini-laparotomy phase)

A 10-11 cm incision midline incision is used to remove
the specimen and to perform the anastomosis (Fig. 2).
Duct-to-duct wirsung-jejunal anastomosis is performed by
four 5/0 prolene on posterior and anterior layer or modi-
fied Blumgart pancreatico-jejunal anastomosis with trans
anastomotic stent by 3/0 prolene single stich . Hepatico-jeju-
nal end-to-side with 5/0 or 6/0 PDS single stich and gas-
tro-jejunal end-to-side anastomosis with 4/0 PDS running

suture. A tubular drain is placed behind the pancreatic ana-

Fig. 2. Mini-laparotomy incision detail, between the xyphoid
process and umbilical site.
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stomosis and was extracted through the 5 mm right orifice.
We start the octreotide therapy after the section of pan-
creas parenchyma and an antibiotic prophylaxis at the
pre-operative induction.

Follow up

According to international and institutional guidelines,
all patients are followed after surgery with biological markers
(CA 19.9) and radiological examination (CT scan) every
3 months for the first 2 years and every 6 months there-
after.

Statistical analysis

Patients were identified in a prospectively maintained
database and analyzed retrospectively. Categorical varia-
bles were reported as numbers and percentages, continuous
variables were reported as medianes and ranges. All stat-

istical analyses were performed using SPSS 21.

RESULTS

The data of the operated patients are summarized in
Table 1. During the study period, twenty-one patients un-
derwent hydrid-LPD at University Hospital Robert Debre
of Reims.

Mean age of the patients was 67.9 years old (range, 43
to 84 y), and mean body mass index was 24.5 kg/m’ (range,
20.7 to 32 kg/mz). Most of the patients (15/21) had pan-
creatic adenocarcinoma. The tumor size was 21 mm (15-55),
14.2% had a vascular invasion and 73.3% received neo-
adjuvant therapy.

The median operative time and intraoperative blood
loss were respectively 425 min (range, 226 to 576) and
317 ml (range 60 to 800 ml) respectively. Three patients
required intraoperative transfusions (14.2%). In 2 cases a
preservation of replaced RHA was achieved. Conversion
to an open procedure was required in 4 (19%) patients:
2 with suspected vein involvement; 1 for mesenteric pan-
niculitis which did not allow the progression of the inter-
vention and 1 for biliary injury in anatomical variation
with insertion of the left biliary brunch below the origin
of the cystic duct just above the margin of the pancreas.

The complication rate was 42.8% (9/21) among them
3 (14.2%) had severe complications (= grade 3 of Clavien-
Dindo Classification). Three patients (14.3%) had grade
B and 1 grade C (4.7%) post-operative pancreas fistula
(POPF) as classified by the International Study Group on
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Table 1. Baselines characteristics of twenty—one patients un-
derwent Hybrid-DPC

1O ol or range
mean
Men 11 53.3%
Age (years) 67.9 43-84
BMI (kg/m’) 245 20.7-32
ASA
I 7 33
111 14 67
Tumor Size (mm) 21 15-55
Vascular invasion 3 14.2
Neoadjuvant therapy 11 73.3
Operative time (minutes) 425 226-576
Conversion to open surgery 4 19
Estimated blood loss (ml) 317 60-800
Intraoperative transfusion 3 14.2
Total post-operative complications 9 42.8
Major post-operative complication*® 3 14.2
Pancreatic fistula 4 19
Grade B 3 143
Grade C 1 4.7
Post-pancreatectomy hemorrhage 1 4.7
Delayed gastric emptying 4 19
Bile leak 2 9.5
Pulmonary embolism 2 9.5
Reoperation 1 4.7
Length of hospital stay (days) 14 9-23
90-days readmission 4 19
90-days mortality 1 4.7
Histologic subtype
Adenocarcinoma 15 71.4
AAC 2 9.5
IPMN 2 9.5
CA 1 4.8
DA 1 4.8
Number of harvested LN 17.7 12-26
Invaded LN 1.7 1-7
RO rate 17 80
Rl >0<1 mm 2 9.5
R1 0 mm 2 9.5
Postoperative chemotherapy 15 71.4
Follow-up (months) 7.5 3-12

*>grade 3 of Clavien-Dindo Classification

LN, limph-nodes; AAC, ampullary adenocarcinoma; CA, chol-
ongiocarcinoma; DA, duodenaladenocarcinoma; IPMN, intra-
ductal papillary mucinous neoplasm

Pancreatic Fistula criteria.” The same patient with grade
C POPF had a postoperative bleeding on Biihler artery.
Initially treated with radiological embolization, he devel-
oped a thrombosis of the celiac trunk with hepatic and
gastric ischemia. The patient underwent a spleno-aortic

by-pass but he died in the post-operative period. The other

major complications were described in Table 1. Four pa-
tients (19%) were readmitted in the first 90 days. The me-
dian length of hospital stay was 14 days (range 9-23) and
90-days mortality was 4.7%. Regarding the oncological
status the mean of tumor dimension was 2.12 cm (range
1.5 to 5.5 c¢m); the mean number of harvested LN were
17.7 (range 12 to 26) with mean invaded LN 1.7 (range
1 to 7) and the rate of margins RO were 80%; R1 >0<1
mm 10.5% and R1 0 mm 9.5%.

The median follow-up was 7.5 months (3-12). All pa-
tients are alive at the last follow-up. Two patients 2/20
(10%) developed respectively local recurrences and liver
metastases. Thus, the overall recurrence rate per patient
was 36.5% (7/19).

DISCUSSION

The LPD was described for the first time by Gagner
and Pomp in 1994°: after this case report, multiple series
showed the safety and feasibility of the laparoscopic ap-
6,7,10-21 2223

These stud-

ies showed comparable outcomes between mini-invasive

proach even with vascular resection.
approach and open approach with reduced intraoperative
blood loss and hospital stay.

For the first time, Dokmak et al.** showed more com-
plication rate with laparoscopic approach in non-selected
tumors, a significant increase of POPF grade C and
post-operative bleeding. For the author a selection of the
patients is mandatory, especially for obese patients and for
the patients with a high risk of pancreatic fistula.”*

To date, three randomized control studies (RCTs)™* have
been published in the literature, one of which LEOPARD-2
trial showed a statistically significant increase of compli-
cation-related death in the laparoscopic approach: the
study was prematurely stopped and the authors suggest to
consider carefully the indication to LPD.” In this study,
the authors described a fully LPD with modified Blumgart
pancreaticojejunostomy using 3/0 v-loc barbed sutures.”

We started our LPD experience without restrictive se-
lection criteria. As previously decribed, conversion was
required in obese patients and for borderline tumors.
Analyzing our series, one biliary injury (lateral transection
of right posterior sectoral duct) occurred and conversion
was immediately performed. Imaging showed a low in-

sertion of this duct into the CBD. Several approaches and
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techniques have been reported in the literature.

The first question might be performing a total
LPD**"**% or a hybrid-LPD.""'*'"***" 1t is true that the
LPD is even more challenging especially during the re-
constructive phase in particular with regard to pancreatic
anastomosis. The absence of severe postoperative adhe-
sion might enhance the risk of postoperative severe com-
plications and in particular of POPF and hemorrhage. This
might explain the higher rates of severe complications and
mortality of the LEPOARD2 RCT.

In view of these considerations, we decided to perform
a hybrid approach.

The second point might be the technical steps to follow
as several authors reported slight technical modifications
in comparison to the open technique. Indeed, Chapman et

26
al.

started with pancreas parenchyma transection after
GDA ligation, then they make the gastric resection and
finally they make a Kocher maneuver. After the section
of the jejunum and complete mobilization of the speci-
men, they explore the superior mesenteric artery.% This
technique has the advantage of its reproducibility but rais-
es the question of the surgical attitude towards the discov-
ery of a non resectable tumor infiltrating SMA with the
GDA, stomach and jejunum already controlled.

Routine sampling of aortocaval node (LN 16) is widely
spread in the open approach as LN 16 metastases are
equivalent to distance metastasis (M1) considered by most
of HPB teams as a major prognostic factor contraindica-
ting PD°’. Somehow, few retrospective studies reported
usefulness of PD event if LN16 are invaded in patients
with CA19-9 level <350 U/ml.*

Although widely used in open approach, several authors
did not describe in their laparoscopic technique a routine
sampling of the aortocaval lymph nodes.” After rouling
out metastases, dissection of paraaortic LN was performed
with frozen section analysis. In literature, concerning
LPD, various options are reported ranging from no routine
sampling with on demand dissection in case of pre30

. . 92031
and/or intraoperative

suspected LN 16 invasion.

In our experience, we try to emulate the open technique
during the laparoscopic approach and we realize always
the LN 16 picking: in all 21 cases treated, none of the
patients presented a LN 16 metastatic invasion on fresh-
frozen section.

Recently the concept of “artery fist” exploration, before

www.ahbps.org

the resection stage, has become common. A recent recom-
mendations of HPB and transplant French surgical associ-
ation (ACHBT) recommend the first approach of mesen-
teric vessels.”” This technique allows to find a possible tu-
mor infiltration of SMA origin, which represents a contra-
indication for PD and thus to increase RO resection rate.
Several approaches to the SMA have been described and
the results of a recent meta-analysis indicated that the
“artery first” approach (AFA) has a significant decrease in
post-operative complications, a better operative outcome,
a high rate of RO, a lower local recurrence rate and an
increases survival.”

Reviewing the literature (Table 2), S 8IS 1820,21,23.24263447
there are only 6 series that describe laparoscopic approach
Of SMA.22,31,33,48»50

Many of the series published to date report RO rates
approaching 85-100% but no definition of RO was reported.
Surgical margin has been reported to be an independent
prognostic factor. The revised RO definition (RO=1 mm
margin) has been endorsed by an International consensus
meeting;” Strobel et al.”* has demonstrated that it is nec-
essary to maintain at least 1| mm to have a better survival
at 5 years. In our experience, we found an 80% RO higher
than what we normally report in open surgery. This might
be explained by magnification of traditional vision of the
mesopancreas (and uncinate process) in the laparoscopic
approach. Honda et al.” described a technique for which
the right margin artery of the uncinate process is Vvi-
sualized in a caudo-cranial sense putting the camera in the
10 mm trocart to the right of the optical trocar (umbilical
site). However, the key-factor remains that the execution
of the Kocher maneuver as a subsequent time will put the
operator at risk of finding “nasty surprises” related to the
presence of tumor infiltration. It could be suggested that
even if not performing an “artery first” as a first step, the
complete mobilization of the duodenum allows us to visu-
alize possible distal metastases.

With laparoscopic approach, authors did not change
their technique of anastomosis. Reconstruction was re-
ported either with PJ or pG.'"1o20!
port is POPF grade B/C rate of 15%, similar to our result.
Probably, the increase of POPF in LPD, more than in ro-
bot-assisted LPD or hybrid-LPD, is linked to perform a

single-row pancreatojejunal anastomosis: this technique

Only Deichmann re-

increase de POPF risk of 4.6 times.” In a recent pan-euro-
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pean validation, the authors explain this increase risk of
complication due to the single-row pancreatic anastomosis:
for this reason they discouraged the use.”’ In our techni-
que, as mentioned above, we performed a double-row pan-
creatic anastomosis.

In conclusion, in our initial experience of Hydrid-LPD,
we observed the advantage of laparoscopic magnification
in the resection phase and the precision of the re-
construction phase through a small incision. As reported
in literature, the laparoscopic approach improves exposi-
tion and dissection, but at the same time could increase
post-operative complication: for this reason we suggest to

perform the reconstruction stage via a small incision.
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